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(54) RECORDING MEDIUM DETECTING DEVICE AND IMAGE FORMING DEVICE USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To surely discriminate the 
existence and a kind of recording medium from a received 
irregular reflection quantity by installing a reflection type light 
sensor in a position capable of always receiving the irregularly 
reflected light even if the recording medium deflects in the 
carrying direction. 

SOLUTION: This recording medium detecting device is provided 
with the reflection type light sensor for surficially forming a light 
emitting part for making the light incident at a prescribed light 
emitting angle on a prescribed position of the carrying recording 
medium and a light receiving part for receiving the light 
reflected from the prescribed position at a light receiving angle 
of the same angle as the light emitting angle and a 
discriminating part for discriminating whether or not the 
carrying recording medium exists in the prescribed position by 
comparing a reflected light quantity receiving by the light 
receiving part with a prescribed reference value and 
discriminating a kind of recording medium when the carrying 
recording medium exists in the prescribed position. The center 

line of the reflection type light sensor for forming the light emitting angle and the light receiving angle 
in the prescribed position of the recording medium is arranged at a prescribed inclination in the almost 
right- angled direction to the carrying direction of the carrying recording medium and the vertical 
direction to a surface of the recording medium. The light receiving part of the reflection type light 
sensor is constituted so as to receive the irregularly reflected light reflected from the surface of the 
recording medium. 
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Abstract of JP2002068528 

PROBLEM TO BE SOLVED: To surely 
discriminate the existence and a kind of 
recording medium from a received irregular 
reflection quantity by installing a reflection type 
light sensor in a position capable of always 
receiving the irregularly reflected light even if 
the recording medium deflects in the carrying 
direction. SOLUTION: This recording medium 
detecting device is provided with the reflection 
type light sensor for surficiaJly forming a light 
emitting part for making the fight incident at a 
prescribed light emitting angle on a prescribed 
positton of the carrying recording medium and 
a light receiving part for receiving the light 
reflected from the prescribed position at a Dght 
receiving angle of the same angle as the light 
emitting angle and a discriminating part for 
discriminating whether or not the carrying 
recording medium exists in the prescribed 
position by comparing a reflected light quantity 
receiving by the light receiving part with a 
prescribed reference value and discriminating 
a kind of recording medium when the carrying 
recording medium exists in the prescribed 
position. The center line of the reflection type 
light sensor for forming the light emitting angle 
and the fight receiving angle in the prescribed 
position of the recording medium is arranged 
at a prescribed inclination in the almost right- 
angled direction to the carrying direction of the 
carrying recording medium and the vertical 
direction to a surface of the recording medium. 
The light receiving part of the reflection type 
light sensor is constituted so as to receive the 
irregularly reflected light reflected from the 
surface of the recording medium 
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CLAIMS 



[Claim(s)] 

[Claim 1] The reflective mold photosensor in which the light-emitting part which carries out incidence of 
the light to the predetermined location of the record medium conveyed at a predetermined luminescence 
include angle, and the light sensing portion which receives the light reflected from a predetermined location 
at the light-receiving include angle of the same include angle as a luminescence include angle were formed 
on the front face, It has the distinction section which distinguishes the class of the record medium when 
there is a record medium conveyed in a predetermined location, while distinguishing whether there is any 
record medium conveyed in a predetermined location as compared with the amount of reflected lights which 
the light sensing portion received, and a predetermined reference value. The conveyance direction of the 
record medium which has the center line of the reflective mold photosensor which forms a luminescence 
include angle and a light-receiving include angle in the predetermined location of a record medium 
conveyed is the direction of a right angle mostly, and it arranges by whenever [ predetermined angle-of- 
inclination ] to the perpendicular direction to the front face of a record medium. Record-medium detection 
equipment characterized by receiving the scattered reflection light in which the light sensing portion of a 
reflective mold photosensor is reflected from the front face of a record medium. 

[Claim 2] Record-medium detection equipment according to claim 1 characterized by having arranged the 
direction of the reflective mold photosensor which forms a luminescence include angle and a light-receiving 
include angle in the predetermined location of the record medium conveyed so that it may become a right 
angle mostly with the conveyance direction of a record medium, and having arranged the front face of a 
reflective mold photosensor by whenever [ predetermined angle-of-inclination ] to the front face of a record 
medium. 

[Claim 3] Record-medium detection equipment according to claim 1 characterized by having arranged the 
direction of the reflective mold photosensor which forms a luminescence include angle and a light-receiving 
include angle in the predetermined location of the record medium conveyed so that it may become almost 
parallel to the conveyance direction of a record medium, and having arranged the front face of a reflective 
mold photosensor by whenever [ predetermined angle-of-inclination ] to the front face of a record medium. 
[Claim 4] Record-medium detection equipment according to claim 1 characterized by having arranged the 
center line of said reflective mold photosensor by theta whenever [ 12 degrees < theta< 18 degrees angle-of- 
inclination ] to the perpendicular direction to the front face of a record medium. 

[Claim 5] For said distinction section, said record medium is record-medium detection equipment according 
to claim 1 characterized by distinguishing a regular paper and an OHP sheet based on the reference value set 
as the range with which the amount of reflected lights of a regular paper and the amount of reflected lights 
of an OHP sheet do not lap including a regular paper and an OHP sheet. 

[Claim 6] Image formation equipment characterized by having the record-medium detection equipment of 
any one publication of five, the conveyance section which conveys a record medium, and the image 
formation section which forms an image in the record medium which switched the conditions of an image 
formation process according to the distinction result of the record medium by record-medium detection 
equipment, and was conveyed from claim 1 . 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is applied to image formation equipments, such as a copying machine 
of an electrophotography method, and a laser beam printer, and relates to the record-medium detection 
equipment which detects the existence and the class of record medium, and the image formation equipment 
using this. 
[0002] 

[Description of the Prior Art] In recent years, image formation capacity of image formation equipments [, 
such as a copying machine of an electrophotography method and a printer, ] improves, and they can form a 
color picture now in the record medium of various classes. With color picture formation equipment, the 
application which forms a color picture in a film sheet like an OHP (overhead projector) sheet, for example 
as data for presentations is increasing. 

[0003] With the color picture formation equipment of an electrophotography method, since it is necessary to 
change conditions, such as temperature at the time of the output and fixing at the time of an imprint, and a 
rate, when ink absorptivity uses a bad film sheet as a record medium, the class of record medium was 
distinguished beforehand and the image formation process conditions of color picture formation equipment 
have been switched automatically. Generally a reflective mold photosensor is used for distinction of the 
class of record medium, the amount of reflection of the light which irradiated the record medium is 
measured, and the class of record medium is distinguished from the measurement result. 
[0004] DrawingJZ is drawing showing the distinction approach of the record medium using the reflective 
mold photosensor by the conventional technique 1 . As shown in drawing 7 , reflective mold photosensor 
100a consists of photo detector 101a which consists of a light emitting device which consists of LED, and a 
photo transistor, and carries out incidence of the light by psi whenever [ incident angle ] to record-medium 
200a put on conveyance base 300a from light emitting device 101a. Photo detector 102a received the 
specular reflection light nl of the same angle of reflection psi as psi whenever [ from record-medium 200a / 
incident angle ], transformed into the electrical potential difference the light energy which received light in 
the distinction circuit (not shown), and has distinguished record-medium 200a. Here, 104a shows the center 
line of reflective mold photosensor 100a. 

[0005] Moreover, drawingJZ shows the specular reflection light nl and the scattered reflection light dl of a 
reflective mold photosensor to a record medium, the specular reflection light which has [ whenever / 
incident angle ] psi whenever [ same angle-of-reflection / as psi ] when a record medium is close to a regular 
reflector serves as a principal component, and a scattered reflection component is small. However, since the 
granularity of the front face of paper is large in the case of a regular paper, a scattered reflection component 
is large. Although light almost penetrates in the case of a transparent film sheet and there are few scattered 
reflection components like an OHP sheet, since the granularity of the front face of a film sheet is small, 
there is a reflection property that a specular reflection component is large. 

[0006] Therefore, even if it fixes the light-receiving side of a reflective mold photosensor in parallel to a 
record medium, there is a field where an OHP sheet, the amount of reflected lights, and the amount of 
reflected lights of a regular paper become comparable by the approach of receiving specular reflection light 
to the exposure light of a light-emitting part and it distinguishes the existence of a record medium, it is an 
OHP sheet, or is a regular paper, or the class of record medium may be unable to be distinguished. 
[0007] According to the publication of for example, a provisional-publication-of-a-patent No. 330696 
[ Heisei five to ] official report, as a conventional technique 2 Lean and attach the light sensing portion of a 
reflective mold photosensor to a record medium, and the light by which specular reflection was carried out 
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to the light sensing portion of a reflective mold photosensor from the record medium is not received. It 
arranges so that the light by which scattered reflection was carried out may be received, and the recording 
device which is equipped with a detection means to detect the intensity of light which received light, and 
distinguishes the existence and the class of record medium from the detected intensity of light is proposed. 
[0008] 

[Problem(s) to be Solved by the Invention] Drawing 8 is drawing showing the distinction approach of the 
record medium using the reflective mold photosensor by the conventional technique 2. As shown in drawing 
8 , reflective mold photosensor 100a of a recording device given in a provisional-publication-of-a-patent No. 
330696 [ Heisei five to ] official report An optical path including the point of light-emitting part 101a 
emitting light and the point of light sensing portion 102a receiving light is arranged in parallel in the 
direction which conveys record-medium 200a put on conveyance base 300a. Light-receiving surface 103of 
reflective mold photosensor 100a a is include-angle theta Leaned and arranged to the front face of record- 
medium 200a so that the light nl by which specular reflection was carried out from record-medium 200a 
may not be received but the light dl by which scattered reflection was carried out may be received. Here, 
1 04a shows the center line of reflective mold photosensor 1 00a, and a perpendicular [ as opposed to the 
front face of record-medium 200a in 203a ]. psi shows whenever [ incident angle ], and whenever [ angle-of- 
reflection ]. 

[0009] However, generally, a record medium is conveyed in many cases, bending in the conveyance 
direction at the time of conveyance initiation, as shown in drawing 8 , when conveyed by the following 
process. In for example, the location where reflective mold photosensor 100a detects record-medium 200a 
Since incidence of the specular reflection light nl will be carried out to light sensing portion 102of reflective 
mold photosensor 100a a when the front face of record-medium 200a bends in same extent as theta 
whenever [ angle-of-inclination / of a reflective mold photosensor ] at the time of conveyance initiation The 
problem that it is an OHP sheet, or is a regular paper, or the class of record-medium 200a cannot be 
distinguished even if it can distinguish the existence of record-medium 200a arises. 
[0010] By having arranged the reflective mold photosensor in the location which can always receive 
scattered reflection light from a record medium, although the record medium which this invention is made in 
consideration of the above situation, for example, is conveyed bent in the conveyance direction When it 
reaches [ whether a record medium is in a predetermined location from the amount of scattered reflection 
which received light, and ] and a record medium is in a predetermined location, the record-medium 
detection equipment which can distinguish the class of record medium certainly, and the image formation 
equipment using this are offered. 
[0011] 

[Means for Solving the Problem] The reflective mold photosensor in which the light-emitting part which 
carries out incidence of the light to the predetermined location of the record medium with which this 
invention is conveyed at a predetermined luminescence include angle, and the light sensing portion which 
receives the light which reflects from a predetermined location at the light-receiving include angle of the 
same include angle as a luminescence include angle were formed on the front face, It has the distinction 
section which distinguishes the class of the record medium when there is a record medium conveyed in a 
predetermined location, while distinguishing whether there is any record medium conveyed in a 
predetermined location as compared with the amount of reflected lights which the light sensing portion 
received, and a predetermined reference value. The conveyance direction of the record medium which has 
the center line of the reflective mold photosensor which forms a luminescence include angle and a light- 
receiving include angle in the predetermined location of a record medium conveyed is the direction of a 
right angle mostly, and it arranges by whenever [ predetermined angle-of-inclination ] to the perpendicular 
direction to the front face of a record medium. It is record-medium detection equipment characterized by 
receiving the scattered reflection light in which the light sensing portion of a reflective mold photosensor is 
reflected from the front face of a record medium. 

[0012] Although the record medium conveyed bends in the conveyance direction according to this 
invention, when it reaches [ whether since a reflective mold photosensor can always receive scattered 
reflection light from a record medium, a record medium is in a predetermined location from the amount of 
scattered reflection which received light, and ] and a record medium is in a predetermined location, the class 
of record medium can be distinguished certainly. 

[0013] You may make it the configuration which has arranged the direction of the reflective mold 
photosensor which forms a luminescence include angle and a light-receiving include angle in the 
predetermined location of the record medium conveyed so that it may become a right angle mostly with the 
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conveyance direction of a record medium, and has arranged the front face of a reflective mold photosensor 
by whenever [ predetermined angle-of-inclination ] to the front face of a record medium. According to this 
configuration, although the record medium conveyed bends in the conveyance direction, a reflective mold 
photosensor can receive scattered reflection light from a record medium. 

[0014] You may make it the configuration which has arranged the direction of the reflective mold 
photosensor which forms a luminescence include angle and a light-receiving include angle in the 
predetermined location of the record medium conveyed so that it may become almost parallel to the 
conveyance direction of a record medium, and has arranged the front face of a reflective mold photosensor 
by whenever [ predetermined angle-of-inclination ] to the front face of a record medium. According to this 
configuration, although the record medium conveyed bends in the conveyance direction, a reflective mold 
photosensor can receive scattered reflection light from a record medium. 

[001 5] You may make it the configuration which has arranged the center line of said reflective mold 
photosensor by theta whenever [ 12 degrees < theta< 18 degrees angle-of-inclination ] to the perpendicular 
direction to the front face of a record medium. According to this configuration, although the record medium 
conveyed bends in the conveyance direction, a reflective mold photosensor can receive scattered reflection 
light from a record medium. 

[0016] Said record medium may make said distinction section the configuration which distinguishes a 
regular paper and an OHP sheet based on the reference value set as the range with which the amount of 
reflected lights of a regular paper and the amount of reflected lights of an OHP sheet do not lap including a 
regular paper and an OHP sheet. According to this configuration, it can distinguish certainly whether the 
record medium conveyed is a regular paper or it is an OHP sheet. 

[0017] According to another viewpoint of this invention, either of claims 1-5 is provided with the image 
formation equipment characterized by having the record-medium detection equipment of a publication, the 
conveyance section which conveys a record medium, and the image formation section which forms an 
image in the record medium which switched the conditions of an image formation process according to the 
distinction result of the record medium by record-medium detection equipment, and was conveyed. 
According to this invention, the conditions of an image formation process can be switched according to the 
result of having distinguished whether the record medium conveyed being a regular paper or it having been 
an OHP sheet, and an image can be formed in the conveyed record medium. . 
[0018] 

[Embodiment of the Invention] Hereafter, based on the example shown in drawing, this invention is 
explained in full detail. In addition, this invention is not limited by this. 

[0019] Drawing 1 is drawing showing the distinction approach (1) of the record medium using the reflective 
mold photosensor by this example. Drawing 1 (a) is the perspective view showing arrangement of the 
reflective mold photosensor to the record medium by this example. Drawin g 1 (b) is drawing which looked 
at arrangement of the reflective mold photosensor to the record medium by this example from conveyance. 
Moreover, as shown in drawing 1 (b), in the base plate of the conveyance section 300 of the predetermined 
location bottom as for which the light which emitted light from the reflective mold photosensor 100 carries 
out incidence to a record medium 200, the hole is vacant, and when there is no record medium 200, it is 
constituted so that all light penetrates and may not reflect. 

[0020] The reflective mold photosensor 100 forms the light-emitting part 101 which carries out incidence of 
the light to the predetermined location bl of the record medium 200 conveyed at the predetermined 
luminescence include angle psi, and the light sensing portion 102 which receives the light reflected from the 
predetermined location bl at the light-receiving include angle psi of the same include angle as the 
luminescence include angle psi in a front face 103. Here, in al, the point emitting light and bl show a 
predetermined location, cl shows the point receiving light, and the point al emitting light, the 
predetermined location bl, and the point cl receiving light form the optical path. Moreover, 104 shows the 
center line of a reflective mold photosensor, nl shows specular reflection light and dl shows scattered 
reflection light. 

=**cl and bl,104 cost whenever [ =**al and bl,104 light-receiving include-angle psi= angle-of-reflection ] 
whenever [ luminescence include-angle psi= incident angle ]. 

[0021] The conveyance direction 202 of the record medium 200 which has the center line 104 of the 
reflective mold photosensor 100 which forms the luminescence include angle psi and the light-receiving 
include angle psi in the predetermined location bl of a record medium 200 conveyed is the direction of a 
right angle mostly, and it arranges by theta whenever [ predetermined angle-of-inclination ] to the 
perpendicular 203 to the front face 201 of a record medium 200. 
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[0022] That is, the direction of the reflective mold photosensor 100 which forms the luminescence include 
angle psi and the light-receiving include angle psi in the predetermined location bl of the record medium 
200 conveyed has been arranged so that it may become a right angle mostly with the conveyance direction 
202 of a record medium 200, and the front face 103 of the reflective mold photosensor 100 is arranged by 
theta whenever [ predetermined angle-of-inclination ] to the front face 201 of a record medium 200. 
Therefore, the light sensing portion 101 of the reflective mold photosensor 100 can always receive the 
scattered reflection light dl reflected from a record medium 200, although the record medium 200 conveyed 
bends in the conveyance direction 201 . 

[0023] Drawing 2 is drawing showing the distinction approach (2) of the record medium using the reflective 
mold photosensor by this example. Drawing 2 (a) is the perspective view showing arrangement of the 
reflective mold photosensor to a record medium. Drawing 2 (b) is drawing which looked at arrangement of 
the reflective mold photosensor to a record medium from conveyance. Moreover, as shown in drawing 2 (b), 
in the base plate of the conveyance section 300 of the predetermined location bottom as for which the light 
which emitted light from the reflective mold photosensor 100 carries out incidence to a record medium 200, 
the hole is vacant, and when there is no record medium 200, it is constituted so that all light penetrates and 
may not reflect. 

[0024] The reflective mold photosensor 100 forms the light-emitting part 101 which carries out incidence of 
the light to the predetermined location bl of the record medium 200 conveyed at the predetermined 
luminescence include angle psi, and the light sensing portion 102 which receives the light reflected from the 
predetermined location b2 at the light-receiving include angle psi of the same include angle as the 
luminescence include angle psi in a front face 103. Here, in a2, the point emitting light and b2 show a 
predetermined location, c2 shows the point receiving light, and the point a2 emitting light, the 
predetermined location b2, and the point c2 receiving light form the optical path. Moreover, 104 shows the 
center line of a reflective mold photosensor, nl shows specular reflection light and dl shows scattered 
reflection light. 

=**c2 and b2,104 cost whenever [ =**a2 and b2,104 light-receiving include-angle psi= angle-of-reflection ] 
whenever [ luminescence include-angle psi= incident angle ]. 

[0025] The conveyance direction 202 of the record medium 200 which has the center line 104 of the 
reflective mold photosensor 1 00 which forms the luminescence include angle psi and the light-receiving 
include angle psi in the predetermined location b2 of a record medium 200 conveyed is the direction of a 
right angle mostly, and it arranges by theta whenever [ predetermined angle-of-inclination ] to the 
perpendicular 203 to the front face 201 of a record medium 200. 

[0026] However, unlike arrangement of the reflective mold photosensor shown in drawing 1 , the direction 
of the reflective mold photosensor 100 which forms the luminescence include angle psi and the light- 
receiving include angle psi in the predetermined location b2 of the record medium 200 conveyed has been 
arranged so that it may become almost parallel to the conveyance direction 202 of a record medium 200, and 
the front face 103 of the reflective mold photosensor 100 is arranged by theta whenever [ predetermined 
angle-of-inclination ] to the front face 201 of a record medium 200. Therefore, the light sensing portion 102 
of the reflective mold photosensor 1 00 can always receive the scattered reflection light dl reflected from a 
record medium 200, although the record medium 200 conveyed bends in the conveyance direction 202. 
[0027] Drawing 3 is drawing showing the circuitry of the reflective mold photosensor by this example. As 
shown in drawing 3 , it has the light emitting device 101 of LED, and the photo detector 102 of a photo 
transistor, and the reflective mold photosensor 100 carries out incidence of the light which emitted light 
from the light emitting device 101 to the predetermined location of the front face 201 of the record medium 
200 which is ******** 5 receives the light reflected from the front face 201 of a record medium 200 by the 
photo detector 102, changes the photocurrent according to the amount of reflected lights when receiving 
light into an electrical potential difference, and outputs it to the analog port AP of the distinction section 
400. 

[0028] The distinction section 400 consists of an I/O Port, an A/D-conversion circuit, a comparator circuit, 
ASIC, CPU, etc., and as compared with the electrical-potential-difference value of the amount of reflected 
lights which received light, and a predetermined reference voltage level, while distinguishing whether a 
record medium 200 is in a predetermined location, when a record medium 200 is in a predetermined 
location, it distinguishes whether a record medium 200 is a regular paper or an OHP sheet. Here, the supply 
voltage by which Vcc is supplied to the reflective mold photosensor 100, and Rl and R2 show fixed 
resistance, and RV1 shows variable resistance. 

[0029] Drawin g 4 is drawing showing the output relation between whenever [ angle-of-inclination / of the 
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reflective mold photosensor to the record medium by this example ], and the amount of reflected lights. In 
drawin g 4 , it is the result of making theta into a parameter whenever [ angle-of-inclination / of the reflective 
mold photosensor 100 ], and calculating the output voltage value of the reflective mold photosensor 100 to a 
regular paper and an OHP sheet in an experiment. Here, the reflective mold photosensor 100 whose 
distinction distance of a record medium 200 is 4mm was used. 

[0030] Moreover, although the hole is opening the light in which the reflective mold photosensor 100 
emitted light to the base plate of the conveyance section 300 of the predetermined location bottom of the 
record medium 100 which carries out incidence, almost all light reflects a regular paper and the most is 
scattered reflection light, although the OHP sheet is transparent and almost all incident light penetrates — the 
reflected light of the front face of an OHP sheet — about 30% of incident light — it is . 
[0031] Moreover, although a scattered reflection component increases further in having a coat layer on a 
front face, the amount of reflected lights of an OHP sheet (dotted-line section) is larger than the amount of 
reflected lights of a regular paper (continuous-line section) in fact. In addition, since a record medium 200 
penetrates a case in a predetermined location and all light does not reflect, the amount of reflected lights is 
set to about 0 V. 

[0032] Whenever [ angle-of-inclination / of the reflective mold photosensor 100 ], theta can separate 
[ whenever / angle-of-inclination ] a regular paper and an OHP sheet with allowances most at the time of 
theta= 1 5 degrees, although 1 2 degrees < theta< 1 8 degrees are the range which can be stabilized and used. 
When a leeway is given in the threshold (reference voltage level) for distinguishing a regular paper and an 
OHP sheet at this time, for example, a threshold is set to IV and output voltage exceeds a regular paper and 
IV less than [ 1 V ], it can distinguish from an OHP sheet. 

[0033] Therefore, if theta= 15 degrees costs whenever [ angle-of-inclination ], since a regular paper and an 
OHP sheet can be distinguished based on the reference value set as the range with which the output voltage 
value of the amount of reflected lights of a regular paper and the output voltage value of the amount of 
reflected lights of an OHP sheet do not lap, the distinction section 400 can distinguish certainly whether a 
record medium 200 is a regular paper or it is an OHP sheet. 

[0034] Drawing 5 is the block diagram showing the functional configuration of the image formation 
equipment which applied this invention. As shown in drawing 5 , this image formation equipment For 
example, record-medium detection equipment 500 equipped with the reflective mold photosensor 100 and 
the distinction section 400, The conveyance section 300 which conveys a record medium 200, and the image 
formation section 600 which switches the conditions of an image formation process according to the 
distinction result of the record medium 100 by record-medium detection equipment 500, and forms an image 
in the conveyed record medium, It consists of the fixing section 700 established in the formed image, and a 
control section 800 which controls these. 

[0035] Therefore, this image formation equipment can switch the conditions of an image formation process 
according to the result of having distinguished whether the record medium 200 conveyed being a regular 
paper or it having been an OHP sheet, and can form an image in the conveyed record medium 200. 
[0036] Drawing 6 is drawing showing the whole image formation equipment configuration which applied 
this invention. As shown in drawing 6 , this image formation equipment has the optical unit 1 , the 
development section 2, the photo conductor unit (photo conductor belt unit) 3, the middle imprint unit 6, the 
2nd cleaner unit 7, the fixing unit 8, the form conveyance way L, a medium tray 9, and a paper output tray 
10, and forms a color picture to a predetermined record medium (copying paper) according to the image data 
transmitted from the outside. 

[0037] the photo conductor unit 3 — this image formation equipment — it is arranged mostly in the core 
(wearing) and has the photo conductor belt 13, the photo conductor driving roller 14, the photo conductor 
follower roller 15, the electrification machine 4, and the 1st cleaner unit 5. The photo conductor belt 13 is 
electrostatic latent-image support in this image formation equipment which has an endless belt 
configuration. A roller 14-15 lays the photo conductor belt 13, and is made to carry out a rotation drive in 
the direction of arrow-head A. 

[0038] The electrification machine 4 is an electrification machine of a charger mold for electrifying the front 
face of the photo conductor belt 13 in homogeneity to predetermined potential. The 1st cleaner unit 5 
removes and collects the toners which remained on the front face of the photo conductor belt 13 after 
development and an image imprint. 

[0039] The optical unit 1 is a laser scanning unit (LSU) equipped with the laser radiation section 1 1 and the 
reflective mirror 12 in this image formation equipment. And it has the function which forms the electrostatic 
latent image according to image data in the front face by exposing the electrified photo conductor belt 13 by 
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laser light. 

[0040] In addition, the image data treated in this image formation equipment responds to black (K), 
cyanogen (C), a Magenta (M), and the color picture that used each color of yellow (Y). Therefore, the 
optical unit 1 is set as the photo conductor belt 13 so that four kinds of latent images according to each color 
may be formed in a target one by one. 

[0041] The development section 2 develops the electrostatic latent image formed in the photo conductor belt 
13, and generates a toner image. And as shown in drawing 6 , it has the development counter unit 16 which 
consists of development counters 16a-16d, and the cam unit 17 equipped with the disjunction cams 17a-17d. 

[0042] Development counters 16a-16d actualize the electrostatic latent image according to the color picture 
signal of two or more components given to the optical unit 1 with the toner of two or more colors (K, C, M, 
Y), respectively, counter the photo conductor belt 1 3 down the laser light exposure location in the photo 
conductor belt 13, and are arranged. 

[0043] Development counters 16a-16d are formed in the photo conductor belt 13 possible [ attachment and 
detachment ]. And the electrostatic latent image for every color component on the photo conductor belt 13 is 
developed with the toner of K, C, M, and Y by carrying out sequential contact to the photo conductor belt 
13, respectively, and it has the function which generates a toner image for every color component on the 
photo conductor belt 13. 

[0044] The disjunction cams 17a-17d control the contact condition to the photo conductor belt 13 in 
development counters 16a-16d. That is, according to the color set as the latent image on the photo conductor 
belt 13, the disjunction cams 17a-17d choose development counters [ 16a-16d ] either, and are contacted to 
the photo conductor belt 13. 

[0045] The middle imprint unit 6 arranged under the photo conductor unit 3 is equipped with imprint roller 
(1st imprint roller) 21a and [ the imprint belt driving roller 18, the imprint belt tension roller 19, the middle 
imprint belt 20, and ] 21b. 

[0046] The imprint belt driving roller 18 and the imprint belt tension roller 19 lay the middle imprint belt 20, 
and are made to carry out a rotation drive in the direction of arrow-head B. The force of the sense in which 
the imprint belt tension roller 1 9 goes to the outside of the middle imprint belt 20 with Spring (imprint 
tension) SP to the both ends of the revolving shaft is applied. While being able to slide on the middle 
imprint belt 20 and being able to rotate it by this that there is nothing, the pressure welding of the middle 
imprint belt 20 is carried out with contact pressure (100-300g) to the photo conductor belt 13. 
[0047] Imprint roller 21a and 21b are supported to revolve by the frame (not shown) of a middle imprint belt 
unit pivotable, and is laying the middle imprint belt 20 with the imprint belt driving roller 1 8 and the imprint 
belt tension roller 19. This imprint roller 21a and 21b imprint the toner image of the photo conductor belt 13 
to the middle imprint belt 20. 

[0048] The middle imprint belt 20 is a middle imprint object in this image formation equipment established 
so that the photo conductor belt 13 may be contacted. And it has the function to hold the toner image 
(multicolor toner image) of a color temporarily, by imprinting in piles the toner image of each color formed 
in the photo conductor belt 13 on a target one by one. This middle imprint belt is formed in the shape of 
endless using the film of a polycarbonate with a thickness of 100 micrometers. 

[0049] The imprint of the toner image from the photo conductor belt 1 3 to the middle imprint belt 20 is 
performed by imprint roller 21a and 21b which touches on the background of the middle imprint belt 20 
before and after the contact section of the photo conductor belt 13 and the middle imprint belt 20. This 
imprint roller 21a and 21b are prepared in the location (10-60mm) almost equal to the longitudinal direction 
of the middle imprint belt 20 from the contact point of the photo conductor belt 13 and the middle imprint 
belt 20. 

[0050] In order to imprint a toner image, the high voltage (it is the high voltage of reversed polarity (+) in 
electrification polarity (-) of a toner) is impressed to imprint roller 21aand21b. An imprint roller is a metal 
(for example, stainless steel) roller with a diameter of 8- 10mm, and the front face is covered with 
conductive elastic material (for example, EPDM, urethane foam, etc.). By this conductive elastic material, 
the high voltage can be impressed to homogeneity to the middle imprint belt 20. 

[0051] Moreover, the toner which remained on the front face of the photo conductor belt 13, without the 
middle imprint belt 20 imprinting is set up so that it may be removed and collected by the 1st cleaner unit 5 
prepared in the upper part of the photo conductor unit 3. A medium tray 9 is a tray for accumulating the 
sheet (record medium) used for printing, and is prepared in the outer wall of this image formation 
equipment. Moreover, the paper output tray 10 prepared in the upper part of this image formation equipment 
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is a tray for laying a sheet [ finishing / printing ]. 

[0052] Moreover, the form conveyance way L of the shape of a typeface of L for making it go via the 
middle imprint unit 6 or the fixing unit 8, and sending the sheet of a medium tray 9 to a paper output tray 1 0 
is established in this image formation equipment. Furthermore, near these trays 9-10 and the form 
conveyance way L, a pickup roller 22, the resist roller 23, the sheet imprint roller (the 2nd imprint roller) 24, 
the fixing section 8, the conveyance roller 25, the detection-before resist switch 26, and the form reflective 
mold photosensor 27 are arranged. 

[0053] The conveyance roller 25 is a small roller for promoting and assisting conveyance of a sheet, and are 
formed along the form conveyance way L. [ two or more ] A pickup roller 22 is a calling-in roller with 
which the back end section of a medium tray 9 is equipped and which supplies a sheet to the form 
conveyance way L for every sheet from a medium tray 9. 

[0054] Moreover, between the pickup roller 22 and the resist roller 23, the detection-before resist switch 26 
and the form reflective mold photosensor 27 are formed. This detection-before resist switch is for the sheet 
currently conveyed towards the form conveyance way L to detect having passed through the predetermined 
location, and output a regular detection signal. The reflective mold photosensor 27 is for outputting a signal 
for a form distinguishing a regular paper or an OHP sheet and switching a setup of fixing temperature etc, at 
the time of image formation. 

[0055] The resist roller 23 once holds the sheet which is having the form conveyance way L conveyed. And 
in accordance with rotation of the middle imprint belt 20, it has the function to convey a sheet with 
sufficient timing on the sheet imprint roller 24 so that the multicolor toner image of the middle imprint belt 
20 can be imprinted good on a sheet. 

[0056] That is, based on the detection signal which the detection-before resist switch outputted, the resist 
roller 23 is set up so that the tip of the multicolor toner image on the middle imprint belt 20 may be forced at 
the tip of the printing range in a sheet, and a sheet may be conveyed. The sheet imprint roller 24 is installed 
possible [ disjunction ] to the middle imprint belt 20, and it is set up so that a sheet may be put and it may 
rotate with the middle imprint belt 20. And the package imprint of the multicolor (multilayer) toner image 
formed on the middle imprint belt 20 is carried out at a sheet using the power of the high voltage power 
supply which is not illustrated. 

[0057] Moreover, the toner which remained on the front face of the middle imprint belt 20, without a sheet 
imprinting is set up so that it may be removed and collected by the 2nd cleaner unit 7 prepared in the flank 
of the middle imprint unit 6. In addition, to the middle imprint unit 6 (middle imprint belt 20), this 2nd 
cleaner unit 7 is formed so that disjunction may become possible. 

[0058] The fixing unit 8 is equipped with the heating roller 31, the cleaning roller 32, and the pressurization 

roller 33, and a heating roller 31 and the pressurization roller 33 rotate it on both sides of a sheet. 

[0059] A heating roller 3 1 with moreover, the signal from the control section which is not illustrated based 

on the temperature detection value by the thermistor 34 By being controlled to become the predetermined 

fixing temperature corresponding to the class of record medium, giving a suitable heating value to the record 

medium of a different class, and carrying out thermocompression bonding of the sheet with the 

pressurization roller 33 It has melting and mixing, and the function that carries out a pressure welding and 

that carries out heat fixing to a sheet for the multicolor toner image imprinted by the sheet. 

[0060] in addition, the condition that the sheet after fixing of a multicolor toner image was conveyed by 

conveyance roller 25 — at the reversal delivery path of the form conveyance way L, passed the disjunction 

cams [ 17a-17d ] tooth-back side, and it was reversed — (— a multicolor toner image — the bottom — turning 

— ) — it is discharged on a paper output tray 1 0. In addition, although the color printer equipped with the 

middle imprint belt 20 here is explained, you may be the thing of a configuration of imprinting a direct toner 

image on a sheet from the photo conductor belt 13, without having the middle imprint belt 20. 

[0061] 

[Effect of the Invention] Although the record medium conveyed bends in the conveyance direction 
according to this invention, when it reaches [ whether since a reflective mold photosensor can always 
receive scattered reflection light from a record medium, a record medium is in a predetermined location 
from the amount of scattered reflection which received light, and ] and a record medium is in a 
predetermined location, the class of record medium can be distinguished certainly. 



[Translation done.] 
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* NOTICES * 

JPO and NCZPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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